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I. Overview
A. Executive Summary

EPA has conditionally registered Dow AgroSciences’ new active ingredients, Bacillus
thuringiensis Cry1F (synpro and CrylAc (synpro) Construct 281/3006 proteins and the genetic
material necessary for their production in or on cotton. The Agency has determined that the use
of these pesticides is in the public interest and that they will not cause any unreasonable adverse
effects on the environment during the time of this conditional registration.

Cotton is the most important fiber crop in the U.S. and lepidopteran insects are the main insect
problem for that crop. According to USDA/NASS data, 68% of all acres planted to cotton in the
U.S. were treated with insecticides, accounting for over 21 million pounds of applied pesticide
chemicals. Assessing the potential benefits from adoption of WideStrike cotton, EPA compared
the efficacy of WideStrike cotton to both other chemical controls and other Bt cotton products,
evaluated the human health and environmental benefits compared to these registered alternatives,
estimated the grower benefits, insect resistance management benefits, and estimated the chemical
pesticide use reduction from adoption of this product. EPA made a determination that the
registration of the Bacillus thuringiensis aizawaii Cry1F (synpro) and Bacillus thuringiensis
kurstaki CrylAc (synpro) proteins and the genetic material necessary for their production in or
on cotton (WideStrike cotton) was in the public interest and that the benefits outweigh the risks.

Human health and ecological safety, insect resistance management, public interest finding, and
benefits assessments conducted in support of this registration are summarized in this document.
Data submitted under the EUPs were also relied upon as part of the Agency’s review for the full
section 3 commercial registration. Prior to registration of this new two toxin product,
WideStrike cotton, a Science Advisory Panel (SAP) was convened to discuss the Agency’s
review of the product characterization, ecological toxicity, and insect resistance management
data submitted by the company. As detailed later in this document, the Agency has considered
those recommendations from the SAP Report, dated August 19, 2004, that are directly
responsive to the specific questions that the Agency presented to the SAP. Any additional
information and recommendations provided by the SAP that were not directly responsive to the
specific questions presented by the Agency are nonetheless viewed as valuable and will be
considered, as appropriate, in connection with future actions.

As noted above, WideStrike cotton is comprised of the Bt proteins CrylAc and CrylF and is
intended to be more efficacious in the protection of cotton from feeding by tobacco budworm
(Heliothis virescens, TBW), pink bollworm (Pectinophora gossypiella, PBW), cotton bollworm
(Helicoverpa zea, CBW), cabbage looper (Trichoplusia ni, CL), saltmarsh caterpillar (Estigmene
acrea, SC), cotton leaf perforator (Bucculatrix thurbeiella, CLP), soybean looper (Pseudoplusia
includens, SL), beet armyworm (Spodoptera exigua, BAW), fall armyworm (Spodoptera
frugiperda, FAW), yellowstriped armyworm (Spodoptera ornithogolli, YAW) and European
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corn borer (Ostrinia nubilalis, ECB).

This conditional registration will automatically expire on September 30, 2009.

B. Use Profile

e Active Ingredients: Bacillus thuringiensis Cry1F (synthetic protein)
(synpro) and CrylAc (synpro) Construct 281/3006 proteins and the genetic material
necessary for their production in cotton

e Trade and Other Names: WideStrike cotton
e OPP Chemical Codes: 006512 and 006513

e Basic Manufacturer: Dow AgroSciences LLC
0 9330 Zionsville Road
0 Indianapolis, IN 46268

e Type of Pesticide: Plant-incorporated protectant
e Uses: Cotton

e Target Pest(s): Cotton bollworm, tobacco budworm, pink bollworm saltmarsh caterpillar,
cotton leaf perforator, soybean looper, beet armyworm, fall armyworm, yellowstriped
armyworm and European corn borer.

C. Regulatory History

Dow AgroSciences submitted an application for a full commercial use under section 3 of the
Federal Insecticide, Fungicide, and Rodenticide Act, as amended (FIFRA) for WideStrike cotton
[Mycogen Brand Cry1F (synpro)/CrylAc (synpro) Construct 281/3006 Cotton] on November 13,
2002. WideStrike' expresses both the CrylF and CrylAc synthetic insecticidal crystalline
proteins (ICPs). Previously, Dow AgroSciences submitted an application on November 5, 2001
for an Experimental Use Permit (EUP) under section 5 of the Federal Insecticide, Fungicide, and
Rodenticide Act, as amended, (FIFRA) for WideStrike cotton to be planted on 407.2 acres. This
EUP was subsequently amended to increase the acreage to 2826 acres on November 6, 2002. The
EUP was granted on April 11, 2003.

"WideStrike™ is a trademark of Dow AgroSciences.
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An existing tolerance exemption, CFR 40 Section 180.1155, exists for Bacillus thuringiensis
subsp. kurstaki CrylAc and the genetic material necessary for its production in all plants. An
existing tolerance exemption, CFR 40 Section 180.1151, exists for phosphinothricin
acetyltransferase (PAT) and the genetic material necessary for its production in all plants. The
PAT in Mycogen Brand Cry1F (synpro)/CrylAc (synpro) Construct 281/3006 Cotton is covered
by the existing tolerance exemption, CFR 40 Section 180.1151. Similarly, data provided by Dow
AgroSciences are adequate to support the existing tolerance exemption for CrylAc.

In the Federal Register of August 11, 2004 (69 FR 48870; FRL-2), EPA issued a notice pursuant
to section 408(c)(3) of the FFDC, U.S.C. 346a(d)(3), announcing the filing of a pesticide
tolerance petition (PP 3F6785) by Dow AgroSciences. The petition requested that 40 CFR 174 be
amended by establishing a tolerance exemption from the requirement of a tolerance for residues
of Bacillus aizawai strain PS811 (Cry1F insecticidal control protein) and the genetic material
necessary for its production in cotton when used as a plant-incorporated protectant. This notice
included a summary of the petition prepared by the petitioner Dow AgroSciences.

The only comments received in response to the notice of filing were from the National Cotton
Council supporting this petition. A tolerance exemption was issued on September 30, 2004 (69
FR 58280 under 40 CFR 174.455 for the Bacillus thuringiensis Cry1F protein and the genetic
material necessary for its production in or on cotton. Originally, a temporary tolerance exemption
for the Cry1F protein (and the genetic material necessary for its production in or on cotton) was
issued by the Agency on April 30, 2003 (40 CFR 180.1227). This temporary tolerance
exemption, 40 CFR 180.1227, was extended by the Agency on March 31, 2004 (68 FR 16819) to
May 1, 2005. The temporary tolerance exemption was replaced by the permanent tolerance
exemption for the Bacillus thuringiensis Cry1F protein and the genetic material necessary for its
production in or on cotton on September 30, 2004 (40 CFR 174.455).

An existing tolerance exemption, CFR 40 Section 180.1155, exists for Bacillus thuringiensis
subsp. kurstaki Cry1Ac and the genetic material necessary for its production in all plants. An
existing tolerance exemption, CFR 40 Section 180.1151, exists for phosphinothricin
acetyltransferase (PAT) and the genetic material necessary for its production in all plants. The
PAT in Mycogen Brand Cry1F (synpro)/CrylAc (synpro) Construct 281/3006 Cotton is covered
by the existing tolerance exemption, CFR 40 Section 180.1151. Similarly, data provided by Dow
AgroSciences are adequate to support the existing tolerance exemption for CrylAc.
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I1. Science Assessment
A. Product Characterization

Dow AgroSciences transformed Acala cotton line GC510 with plasmids pAGM281 and
pMYC3006. Cotton event 281-24-236 (Cry1F) resulted from an insertion from pAGM281 of one
intact copy of crylF and one intact copy of the pat gene (plant selectable marker gene,
phosphinothricin acetyltransferase, PAT). Cotton event 3006-210-23 (CrylAc) resulted from an
insertion from pMYC3006 of one intact copy of Cryl Ac and one intact copy of the pat gene.
These two Acala cotton lines, Event 281-24-236 (Cry1F) and Event 3006-210-23 (CrylAc) were
separately backcrossed three times with cotton line PSC355 followed by one generation of self-
pollination to yield the BC3F1generation. The two BC3F1 events were then intercrossed and
self-pollinated to the F3 generation, forming cottonseed designated 281-24-236/3006-210-23,
which contains the genes for expression of CrylF, CrylAc, and PAT proteins designated as
WideStrike (MXB-13). WideStrike cotton is intended to protect cotton from feeding by three key
lepidopteran pests of cotton in their respective geographies: TBW, PBW, CBW. In addition,
several other lepidopteran pests are controlled by this product: CL, SL, BAW, FAW and SAW.

The characterization data submitted by the registrant provides adequate product information to
guide the risk assessment. These data indicate that plant-produced and bacterially-produced
CrylF, CrylAc, and PAT proteins are biologically, biochemically, and immunologically
equivalent. Southern blot data of restriction enzyme digests suggest that the Cry1Ac event,
CrylF event, and the pyramided CrylF/CrylAc cotton event all contain a single, unique, insertion
of the transgenic DNA from the appropriate plasmids. An additional hybridizing fragment of pat
gene was integrated into the cotton genome from pAGM281 coding for an 85 amino acid protein.
This partial PAT protein (pPAT) was further characterized to be a 255 bp open reading frame
(ORF) formed from the 231 bp partial pat gene adjacent to 24 bp of 3' T-DNA Border B region.
Reverse transcriptase (RT)-PCR showed that the pPAT transcript was produced from Bt CrylF
cotton 281-24-236, but not from Bt CrylAc cotton 3006-23-210, and that both Bt Cry1F and
CrylAc cotton produced full-length PAT transcripts. No significant open reading frames or
homologies with sequences in GenBank were found (using a BLAST search) for the cotton
genome at the insertion sites. Based on the segregation analyses, transgenic cotton lines carrying
CrylF (synpro) or CrylAc (synpro) alone, or pyramided CrylF (synpro)/ CrylAc (synpro)
exhibited stable Mendelian inheritance of the insect resistance traits.

The field expression data for Cry1F(synpro), Cryl Ac(synpro) and phosphinothricin
acetyltransferase (PAT) proteins in transgenic cotton plants, cottonseed and cottonseed processed
products provides quantitative data on the expression of Cry1F and CrylAc proteins in different
cotton plant tissues which are: young leaves, squares, pollen and nectar. These data also contain
data from the compositional analysis of cotton, flowers, bolls, whole plant, and cottonseed
process fractions consisting of kernel, hulls, meal and oil. The soluble, extractable CrylF,
CrylAc and PAT proteins were measured using ELISA methods with a limit of quantitation

7



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Bt CrylF/CrylAc WideStrike Cotton Registration Action Document May 2005

ranging from 0.001-0.4 ng protein/mg sample weight. Expression levels were measured in
several different transgenic cotton lines: CrylF alone (Event 281-24-236), CrylAc alone (Event
3006-210-23), and Cry 1F/CrylAc pyramided (Event 281-24-236/3006-210-23), as well as the
herbicide resistant selectable marker that expresses the PAT protein. The CrylAc and Cry1F
proteins were detected in all matrices except nectar, meal and oil. Mean CrylAc expression was
approximately three- to twenty-times lower than Cry1F expression in leaves, squares, flowers,
whole plant, boll, and seed tissue, depending on the tissue. Pollen was the only tissue in which
CrylAc expression was higher than Cry1F expression. Expression levels of individual Cry1F and
CrylAc proteins were similar for the single event and two-protein cotton lines. PAT proteins
were detected in the cotton samples from the Cry1F event and the Cryl1F/CrylAc event, but
generally not detected in the Cryl Ac event samples.

Highest Cryl Ac mean expression was observed in young leaves and squares, 1.82 ng Cryl Ac/mg
tissue, and in flowers, 1.83 ng Cryl Ac/mg tissue. Mean CrylAc expression was 1.31 ng

Cryl Ac/mg tissue in terminal leaves, and 0.55 ng Cry1Ac/mg tissue in seeds. Mean CrylAc
expression in root tissue ranged from N.D. to 0.2 ng Cryl Ac/mg tissue. Mean CrylAc expression
in pollen was 1.45 ng CrylAc/ mg pollen.

Highest CrylF mean expression was observed in young leaves, 6.81 ng CrylF/mg tissue, and
terminal leaves, 8.19 ng Cryl1F/mg tissue. Mean CrylF expression was 4.88 ng Cry1F/mg tissue
in squares, 5.44 ng CrylF/mg tissue in flowers, 3.52 ng Cry1F/mg tissue in bolls, and 4.13 ng
Cryl1F/mg tissue in seeds. Mean CrylF expression in root tissue was 0.5 to 0.9 ng Cry1F/mg
tissue. Mean CrylF expression in pollen was less than the limit of quantitation, <0.15 ng Cry1F/
mg pollen.

B. HUMAN HEALTH ASSESSMENT

The health effects assessment concludes that there is a reasonable certainty that no harm will
result from exposure to CrylF and CrylAc. For purposes of the dietary risk assessment, the
maximum levels of expression in cottonseed (cotton processed fraction) were 0.46 and 3.1 ng
protein/mg tissue fresh weight for CrylAc and Cry1F proteins in the Cryl1F/CrylAc cotton lines,
respectively, based on the expression data (see above).

1. Mammalian Toxicity and Allergenicity

Based upon the human health data provided, there does not appear to be a significant risk of
toxic effects and/or allergenic effects to humans or animals due to exposure to the CrylF
(synpro) and CrylAc (synpro) proteins. Based on a review of the data, there is a reasonable
certainty of no harm to humans and animals posed by these proteins in connection with their
proposed uses in this product. Mammalian toxicology data are available to examine the potential
effects of CrylF and CrylAc proteins on human health. Bt microbial pesticides, containing Cry
proteins other than Cry1F and CrylAc, have been applied for more than 30 years to food and
feed crops consumed by the U.S. population. These data would also support other CrylF and
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CrylAc plant-incorporated protectants human health assessments. Adequate information was
submitted to show that the CrylF and CrylAc test material derived from microbial cultures were
biochemically and functionally similar to the proteins produced as the plant-incorporated
protectant ingredients.

The Cry1F and CrylAc proteins are classified as Toxicity Category III: LDs;> 700 mg/kg body
weight for CrylAc, LDsy> 600 mg/kg body weight for CrylF and LDsy> 375 mg Cry1F/kg body
weight and LDs¢>350 Cryl Ac mg/kg body weight for the pyramided Cry1F/CrylAc proteins.
The CrylAc and Cry1F proteins are not stable to digestion in simulated gastric fluid (<1 min),
nor do they share any significant sequence similarity to known toxins or allergens using an eight
amino acid step-wise comparison. In addition, Cry1F and CrylAc proteins have not been
implicated in toxic and/or allergenic reactions in humans or animals.

2. Dietary Exposure and Risk

Humans may consume cotton products as a food (cottonseed oil) or as food ingredients
(cottonseed fatty acids, cooked and partially defatted cottonseed flour, and decorticated ground
cottonseed kernels); however, human consumption of the cotton products is limited.
Consumption data from the USDA Continuing Survey of Food Intake by Individuals (CSFII)
1994-98, as used within DEEM (Dietary Exposure Estimation Model version 7.73, Novigen
Sciences, Inc., Washington, DC, contains information on daily dietary consumption of
cottonseed oil (food code 290) and cottonseed meal (food code 291). These data indicate mean
dietary consumption of cotton products in the US diet is 2 g/day (95th percentile, 5 g/day).
Cottonseed oil is the exclusive contributor to diet at the higher percentiles of consumption.

In a worst case scenario, the estimate of human dietary exposure conservatively assumes dietary
consumption of cotton products where 100% of diet contains CrylAc and CrylF protein at the
maximum levels expressed in cottonseed (whereas, the dominant food consumed is cottonseed oil
where actual protein content is nil). The worst case upper bound on combined CrylAc and CrylF
protein intake in the human diet is <10 ng/g (ppb) of daily consumption. The exposure estimate
does not account for the rapid digestibility of CrylAc and CrylF protein (non-detectable in <1
min). Assuming the average estimated lifetime dietary intake of 2141 g food/day for the US
population (USDA, 1998), the combined daily intake of CrylAc and CrylF protein from
consumption of cotton products is < 10 ppb (1.1 and 7.2 ng/g diet, respectively).2 Analysis of
cottonseed processed products indicates that there is no detectable Cryl Ac and CrylF protein in
either toasted meal or refined oil.

2 Human exposure example calculation for Cry1Ac (dietary intake basis):
0.46 ng Cry1Ac/mg CP X 5g CP consumed/day X 1000 mg/g X day/2141g diet = 1.1 ng Cry1Ac

consumed/g diet
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3. Animal Dietary Exposure and Risk

Animals may consume cottonseed, cottonseed meal, cottonseed hulls, or cotton gin by-products
as a portion of their diet. Animal feeding of whole cottonseed (22% protein) is constrained by the
level of gossypol and polyunsaturated oil content. Cottonseed is not fed to poultry. Due to
gossypol toxicity, swine are only fed cottonseed on an infrequent basis. Cotton gin by-products
contain from 4 to 8% protein. The actual use of cotton gin by-products in U.S. beef feed is about
5% of the diet.

The worst case exposure from consumption of CrylAc and CrylF residues in cotton products is
that of dairy cattle consuming 100% of their total protein as cottonseed meal (CSM). This, of
course, is an unrealistic scenario based on the previously mentioned gossypol toxicity limitations
for cottonseed. Subsequent analysis of cottonseed processed products indicates that there is no
detectable (i.e., < 0.1 ng/mg) CrylAc and CrylF protein in toasted meal. Based on the toxicity
and the exposure analyses, the animal dietary risk from consumption of CrylAc and Cry1F
residues in cottonseed-based feeds is negligible.

4. Exemption From The Requirement of a Tolerance for the CrylF, CrylAc, and PAT
Proteins

An existing tolerance exemption, 40 CFR Section 180.1155, exists for Bacillus thuringiensis
subsp. kurstaki Cry1Ac and the genetic material necessary for its production in all plants.
Similarly, an existing tolerance exemption, 40 CFR Section 180.1151, exists for the PAT protein
and the genetic material necessary for its production in all plants. The PAT in Mycogen Brand
CrylF (synpro)/CrylAc (synpro) Construct 281/3006 Cotton is covered by the existing tolerance
exemption, 40 CFR Section 180.1151. Data provided by Dow AgroSciences support issuance of
a tolerance exemption for the Bacillus thuringiensis aizawaii CrylF protein and the genetic
material necessary for its production in or on cotton. The analytical methods for the Cryl Ac and
CrylF proteins are acceptable.

5. Summary of Product Characterization and Mammalian Toxicity/Allergenicity Data

10
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A summary of the product characterization and human health safety data is presented in Table 1.

Table 1. Summary of Product Characterization and Human Health Safety Data

Product Characterization and Identity (885.1100) Results

458084-08 Field Expression of CrylF (synpro), CrylAc (synpro), and Acceptable
Phosphinothricin Acetyltransferase (PAT) Proteins in
Transgenic Cotton Plants, Cottonseed, and Cottonseed
Processed Products; and Compositional Analysis of
Cottonseed and Cottonseed Processed Products

458084-01 Molecular Characterization of CrylF (synpro) Transgenic Acceptable
Cotton Event 281-24-236

458084-02 and Molecular Characterization of CrylAc (synpro) Transgenic Acceptable

459227-01 Cotton Event 3006-210-23

458084-03 Molecular Characterization of Cry1F (synpro)/CrylAc Acceptable

(synpro) Pyramided Transgenic Cotton Event 281-24(]
236/3006-210-23

458186-01 Cloning and Characterization of DNA Sequences in the Insert Acceptable
and Flanking Border Regions of B.t. Cry1F Cotton 281-24-236

458186-02 Cloning and Characterization of DNA Sequences in the Insert Acceptable
and Flanking Border Regions of B.t. CrylAc Cotton 3006-210[]
23

458186-03 Expression of the Partial PAT Open Reading Frame in B.t. Acceptable

CrylF Cotton Event 281-24-236

458084-04 Purification and Characterization of CrylAc Delta-Endotoxin Acceptable
from Transgenic Cotton Event 3006-210-23

458084-05 Characterization of Phosphinothricin Acetyltransferase (PAT) Acceptable
from Recombinant Escherichia coli and Transgenic Cotton
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Product Characterization and Identity (885.1100) cont... Results
458084-06 Biological Equivalency of Event 3006-210-23 Cotton- and Pseudomonas- | Acceptable
Expressed CrylAc B.t. Insecticidal Crystal Protein

456079-02 Product Characterization of CrylF (synpro) Protein Acceptable

456079-01 Product Characterization of CrylAc (synpro) Protein Acceptable

455423-03 Biological Equivalency of Transgenic Cotton- and Pseudomonas- Acceptable
expressed CrylF Proteins

455423-04 Biological Equivalency of Transgenic Cotton- and Pseudomonas- Acceptable
expressed CrylAc Proteins

455423-05 Biochemical Characterization of CrylF derived from Transgenic Cotton Acceptable
and Pseudomonas fluorescens

455423-07 Cotton-Insect-Pest Susceptibility Study - Microbial B.t. Cry1F (synpro) Acceptable
Protein

455423-08 Cotton-Insect-Pest Susceptibility Study - Microbial B.t. CrylAc (synpro) Supplemental, not
Protein upgradeable

Human Toxicity (885.3050) and Allergenicity

455423-12 Acute Oral Toxicity: Cry1F (synpro)Bacterial Protein Acceptable

455423-13 Acute Oral Toxicity: CrylAc (synpro) Bacterial Protein Acceptable

455423-14 Acute Oral Toxicity: CrylF (synpro) + CrylAc (synpro) Bacterial Acceptable
Proteins

455423-09 Comparison of Amino Acid Sequence with Known Allergens: CrylF Acceptable
(synpro) Protein as Expressed in Cotton

455423-10 Comparison of Amino Acid Sequence with Known Allergens: CrylAc Acceptable
(synpro) Protein as Expressed in Cotton

455423-11 Comparison of Amino Acid Sequence with Known Allergens: PAT Acceptable
Protein as Expressed in Cotton

455423-18 In vitro Digestibility of Bacterially-derived Cry1F (synpro) Acceptable

455423-19 In vitro Digestibility of Bacterially-derived CrylAc (synpro) Acceptable

455423-20 Thermolability of CrylF (synpro) Delta-Endotoxin Acceptable

455423-21 Thermolability of CrylAc (synpro) Delta-Endotoxin Acceptable

12
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Human Toxicity (885.3050) and Allergenicity (cont...) Results

458084-16 In Vitro Simulated Gastric Fluid Disgestibility Study of Recominant Acceptable
Phosphinothricin Acetyltransferase (PAT)

Analytical Methods

458084-24 Development and Characterization of Enzyme-Linked Immunosorbent Acceptable
Assay (ELISA) for the Detection of CrylAc Protein

458084-22 Independent Laboratory Validation of Method GRM 02.11, Acceptable
ADetermination of Cryl Ac Insecticidal Crystal Protein in Cotton Tissues
by Enzyme-Linked Immunosorbent Assay@

456759-01 Lateral flow test kit method validation for the detection of the CrylF Acceptable
(synpro) protein in cotton seed

458084-23 Development and characterization of enzyme linked-immunosorbent assay | Acceptable
(ELISA) for the detection of Cry1F protein

456759-02 Lateral flow test kit method validation for the detection of the CrylAc Acceptable

(synpro) protein in cotton seed

C. ENVIRONMENTAL ASSESSMENT

The Agency has conducted an environmental hazard assessment of the WideStrike (MXB-13)
transgenic cotton line containing two PIPs (Cry1F/CrylAc). The assessment includes effects on
wildlife, gene flow to related wild plants, development of weediness, fate of CrylF/CrylAc
proteins in the environment and effects on endangered species. The assessment is based on data
submitted to the Agency during the developmental stages of the transgenic cotton lines, additional
data submitted for registration, FIFRA Scientific Advisory Panel (SAP) recommendations,
consultations with scientific experts, and public comments received.

Based on the evaluation of the submitted limit dose testing data and information on the general
biology of Bt Cry proteins, no unreasonable adverse effects on the flora and fauna of the cotton
agroecosystems are expected from the cultivation of MXB-13 transgenic cotton. Specific data are
cited relating to aquatic and terrestrial wildlife, Cry protein fate in soils, potential effects on soil
biota and field census data examining the effects on non-target foliar insects, and endangered or
threatened species hazard assessment, particularly Lepidoptera listed by the United States Fish
and Wildlife Service (USFWS). The submitted studies examined the effects of the Cry1F and
CrylAc proteins separately and in combination to detect any possible synergistic effects. No
synergistic effects or increase in non-target host range as a result of pyramiding were seen.
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Summaries of these studies are presented here in both tabular (Table 2) and more detailed
descriptive format. In order to assess long term environmental effects from the cultivation of
MXB-13 transgenic cotton, EPA concludes that it is necessary to perform appropriately designed
field monitoring during the initial years of the MXB-13 transgenic cotton registration. EPA
believes that the development and review of such information will also address one of the major
concerns of the general public regarding the cultivation of transgenic crops.

1. Non Target Wildlife Hazard Assessment
a) The Hazard Assessment

The Agency assesses the toxicity of a Cry protein (B.t. endotoxin) to representatives of potentially
exposed non-target organisms by a tiered testing system starting with Tier I single species high
dose laboratory data using mortality as the end point. Negative results from tests using this
approach provide a high degree of confidence that no unreasonable adverse effects are likely to
occur.

The maximum hazard dose approach is based on a safety factor times the maximum amount of
active ingredient expected to be available to terrestrial and aquatic plants and animals in the
environment (the expected environmental concentration, or EEC). Therefore, data that
establishes an LCs, EDso, or LDs that is greater than the maximum hazard dosage level (e.g.
LDso >10 X EEC) is sufficient to evaluate adverse effects and lower dose testing is not necessary.

Bt Cry endotoxins are proteins that do not have the potential to bioaccumulate and thereby result
in delayed adverse effects. An accumulation through the food chain is therefore not expected to
take place, and there are no data to support this possibility for protein substances. The basic
biological properties of proteins also make Bt Cry proteins readily susceptible to metabolic,
microbial, and abiotic degradation once they are ingested or excreted into the environment.
Although there are reports of Cry protein binding by certain soils under certain circumstances, the
bound Cry proteins are also reported to be rapidly degraded by microbes upon elution. The same
sources also report that Bt proteins in the soil in Bt crop fields have no detectable effect on soil
invertebrates or culturable microbial flora. In addition, Bt Cry proteins do not have any
characteristics in common with persistent, bioaccumulative chemicals that are transferred through
the food chain. Therefore, chronic effects testing of protein substances is not routinely performed.

b) Hazard Assessment of Cotton Expressing CrylF and CrylAc Insecticidal Crystalline
Proteins to Non-target, Beneficial and Endangered Wildlife
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1. Summary of Non-Target Organism Toxicity Testing

The Agency has determined that the non-target organisms most likely to be exposed to the protein
in transgenic cotton fields are beneficial insects feeding on cotton pollen and nectar, and soil
invertebrates. Direct field census data on the abundance of invertebrates in the field were also
requested, received and evaluated. The toxicity of the Cryl1F/CrylAc proteins has been evaluated
following testing of several species of invertebrates, including: adult and larval honey bees, a
parasitic hymenopteran (Nasonia), green lacewings, lady beetles, Collembola (springtail),
monarch butterfly and earthworms as well as birds, terrestrial mammals, fish, and aquatic
invertebrates. Reproductive and developmental observations were also made on Collembola,
honey bee and lady beetle larva maturation studies. The August, 2002 SAP, however, found the
green lacewing and parasitic wasp studies lacking and recommended testing of alternative
species. The August, 2002 SAP also suggested that additional soil degradation testing is
desirable in a larger variety of soils and climatic conditions. The non-target organisms tested are
chosen as representative indicators of the major groups of wildlife and based on the potential for
field exposure as deduced from data on Cry1F/Cry1Ac protein expression in the plant.

The form of the test substances used in the studies for this assessment are plant material such as
leaves, pollen and purified bacterially-produced Cry1F/CrylAc proteins, separately and in
combination, incorporated into the test species diet. The October 2000 SAP provided guidance to
the Agency that while actual plant material is the preferred test material, bacterially-derived
protein is also a valid test substance, especially where the test animals do not consume cotton
plant tissue and where large amounts of Cry protein are needed for maximum hazard dose testing.
As per the OPPTS Harmonized Testing Guidelines, the adult insect studies were generally of 30
days duration or until the negative control mortality reached 20%. Larval studies were through
pupation and adult emergence.

Table 2. Results of Non-target Organism and Soil Fate Studies

Guideline Study Results MRID No.
No

USEPA Wild Mammal Testing, | Mammalian wildlife exposure to Cryl1F/CrylAc proteins Not

OPPTS Tier I is considered likely; however, the Cry1F/Cryl Ac protein Applicable

885.4150 toxicity data for Human Health Assessment indicate that

there is no significant toxicity to rodents from testing at
the maximum hazard dose. Therefore no hazard to
mammalian wildlife is anticipated. This study was waived
upon request.

885.4050 | A Dietary Toxicity The acute dietary LCs, value for northern bobwhite 458084-14
Study with the exposed to cotton meal prepared from seeds expressing
Northern Bobwhite CrylF and CrylAc proteins for 8 days was determined to
Quail be greater than the 0.021pg Cry1F/g cotton meal and

0.012 pg CrylAc/g cotton meal (> 100,000 ppm diet). No
adverse effects on avian wildlife is expected from

incidental field exposure to WideStrike cotton. A higher
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Guideline Study Results MRID No.
No
concentration and longer duration broiler study is
recommended. Acceptable.
885.4100 | Avian Data not required for non-infectious active ingredients Not
Pulmonary/Inhalation Applicable
Testing, Tier I,
885.4200 | Freshwater Fish The Fish Acute Toxicity Test, Freshwater and Marine 458084-13
Testing (USEPA OPPTS 850.1075) MRID NO: 458084-13 in the
table below is Acceptable to fulfill this data requirement.
850.1010 | Aquatic Invertebrate In a 48-hour static test with Daphnia magna, there were 458084-12
Acute Toxicity Test, no observed adverse effects with CrylF and CrylAc in
Freshwater Daphnids, combination at respective concentrations of 510 and 2,500
pg/L. Therefore, no hazard to aquatic invertebrates is
expected from incidental exposure to WideStrike cotton
pollen. Acceptable to fulfill the OPPTS 885.4240 data
requirement
885.4280 | Estuarine and Marine The Fish Acute Toxicity Test, Freshwater and Marine 458084-13
Animal testing, Tier | (USEPA OPPTS 850.1075) MRID NO: 458084-13 in the
table above is Acceptable to fulfill this data requirement.
885.4300 | Nontarget Plant Since the active ingredient in this product is an insect Not
Studies, Tier I toxin (Bt endotoxin) that has never shown any toxicity to Applicable
aquatic or terrestrial plants, these studies have been
waived for this product upon request. Outcrossing issues
are addressed below.
885.4380 | Honey Bee Larva At 1.98 pg CrylF + 11.94 pg CrylAc per mL sugar water | 455423-16
Testing Tier | no effect on survival of larvae to adult emergence was
seen. The |50 is >4X pollen expression. Therefore no
hazard to honey bee larvae and adult bee emergence is
anticipated. Acceptable
885.4340 | Parasitic Hymenoptera | At5.2 nug CrylF +46.8 ng Cryl Ac per mL sugar water at | 458084-11
Larva Testing 10 d, no effect of limit dose with ¢50 > 13X pollen
Tier I expression was seen. Minimal exposure and no hazard to
parasitic Hymenoptera from CrylF/Cryl Ac protein is
expected. Testing of a species more common to cotton
fields is recommended. Acceptable.
885.4340 | A Dietary Toxicity No effect is noted at Cry protein levels expressed in pollen | 458084-10
Study with Green that would be encountered by green lacewings in the field.

Lacewing Larvae Tier I

Because of questionable ingestion of the test material
another species (e.g, minute pirate bug), which is more
likely to be exposed, should be tested.

Supplemental to testing Orius insidiosus
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Guideline Study Results MRID No.
No
